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PREFACE

The body of this work is divided into five chapters. Chapter Two,

Diagnosis Related Groups, and Chapter Three, Patient Classification Systems

and the Workload Management System, may be omitted by the informed reader

3 with no loss in continuity.

3F
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EXECUTIVE SUMMARY

I
This study was accomplished to determine if Diagnosis Related Groups

3 (DRG's) are indicators of nurse staffing requirements. A sample of

discharge record abstracts was classified into DkG's and the amount of

I nursing time spent with those individual patients was determined using the

extensively tested Workload Management System (WMS). The DRC relative

weight used by Medicare to predict relative resource consumption and set

3 reimbursement levels was correlated with the WMS patient acuity points which

are a measure of time spent in direct nursing care. The correlation was

I extremely low (r - .0165) indicating the DRG weights do not predict nursing

time spent with the patient. Therefore, DRG's can not be used in this

manner as an indicator of nurse staffing requirements. This also infers

3 hospitals reimbursed by DRG methodology are not beir.g equitably compensated

for nursing personnel costs.I
Other findings indicate nursing time may be distributed normally per

DRG. Although it was concluded that the variability of the acuity points

3 was too great to be of practical use for daily intra-hospita) allocation

decisions; the mean points per DRG could be useful on a macro scale. Multi-

3 hospital systems and health planners could benefit from these findings by

using a methodology incorporating anticipated changes to the DRG case-mix.

I
I
I
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U
CHAPTER IU

INTRODUCTION

3 Ba ckground

I Today's health care institutions are faced with multiple demands that

axe often contradictory in nature or mutually exclusive of one another. One

of the most publicized conflicts of goals in modern hospitals is the need to

3 contain costs and at the same time raise the quality of care. To accomplish

both of these goals simultaneously, new methods of efficiently and

3 effectively allocating resources are required.

An area in which these new methods need to be developed is the

allocation of nursing manpower. Nursing is involved in both sides of the

conflict of goals. Economically, the department of nursing is the largest

consumer of human resources in hospitals.2 Since personnel cost generally

account for 60% of most hospitals' budgets, 3 it is important that the

I nursx1ig staff be managed intensely and reduced where possible. In terms of

3 quality of cure, nurses spend more time with each patient than other health

care personnel. It is the nurse who tends to the patients' needs on a

3 rout. , basis d.., and night. Both patients and physicians rank the nursing

sta:t a, the nunbur one determinant of their satisfartion with the quality

of hospital cr te.4 Sufficient manpower must be insured to render proper

3 care to the patient phy ionally and spiritually. Thus it is

important to keep stalii ,. levels as high as needed.

I
,!
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3 How to provide the right nursing staff to the right 'iatient at the

right time without wasting resources, and thus achieve the two goals, has

been the subject of much study in the past.5 Historically, management

3 scientists have developed nurse staffing methods based on many averages.

These methods usually consider the average patient census and the average

5 time required for the average nurse to render care to the average patient.

This is then averaged or projected over the course of an entire year.61
3 Many problems arise when models based on averages are used. They do

not account fer seasonal or epldemiological variations. These methods may

Snot be flexible or responsive to the needs of individual patients. The

daily impact of specialized treatments required by today's high-tech

medicine are not considered.7 These problems make comparibons from year to

1 year very limited. When applied to multi-hospital systems that operate

institutions in different geographical locations the problems become

magnified.8 Variables such as patient demographics, aisease patterns,

nursing modalities, 'ne hospital's mission and its policies all effect

Sstaffing.9 The result is for a great majority of the time individual

nursing units have too little or too much staff. 1 0  This effects both cost

and quality, the two elements of the conflict.

U
In an attempt to rectify some of these problems, systems involving

intra-hospital variable itaffing have been developed in the last twenty
11

years. These staffing systems are based on the intencity or amount of

nursing care required by each patient. They allow hospitals to shift

I
U
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nursing staff among nursing units to meet fluctuating demands. Most of

these systems require a lengthy nursing analysis taking time away from

patient care. 12 Each patient's nursing needs are assessed. Then each

patient is assigned to an intensity category. The categories for each unit

are summed and compared with other units. Staff is then allocated based on

these requirements. These variable staffing methods are usually called

patient classification systems, acuity of care, or intensity of care

systems.

Most patient classification systems are paper intensive and expensive

to implement.13 Another problem experienced is "acuity creep." Over

time, nurses who classify patients tend to increase the acuity ratings for
14

similar patients. Acuity creep is caused by the fact that the nurse who

rates the patient has a vested interest in the staffing outcome. Thus the

integrity and reliability of the system is compromised.

The future of patient classification systems, however, is promising.

With the coming widespread use of diagnosis related groups (DRG's) these

variable staffing systems have the potential to become more streamlined and

reliable. Every hospital patient will be assigned a DRG upon admission byI 15
someone other than a nurse with a vested interest, such as a utilization

review coordinator or DRG coordinator. 16

DRG's are a case-mix analysis system designed to measure the resources

expected to be consumed by treating a patient with certain clinically

significant characteristics.17 DRG's do not necessarily recognize
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U
differences in the level and intensity of services provided to patients. 1 8

In this system there are twenty-three major diagnostic categories which are

further divided into 470 groups.19 The groups ar• based on diagnosis, age,

sex, procedures, comorbidities and condition at discharge.2U Originally

I developed for effective utilization review, 21 Medicare and other third party

payors now use DRG's to prospectively determine reimbursement rates.

5 Medicare reimbursement rates were developed from a relative weighting

scale that is intended to reflect the relative resource consumption

3 associated with each DRG. The scale was Jeveloped from a large study of

1981 Medicare cost reports and hospital charges for non-Medicare patients in

Maryland and Michigan.22 (Currently the Health Care Financing

3 Administration is considering revising this scale.) A value of one is used

to represent the average patient charge; therefore a weight of two means the

3 charge for that DRG is twice that of the average of aJl DRG's.

U If this DRG weighting scale or case complexity index (CCI) is an

3 indicator of nursing time requirements, then DRG's could be u3ed to classify

each patient. Once a DRG is assigned to a patient the CCI would replace the

3 nursing analysis and the accumulation of acuity points. Thus the allocation

process would be greatly simplified and much more objective. The nurse

I would be relieved of this administrative duty and would be allowed to sp2nd

the time oaved in bedside nursing.

In multi-hospital systems, nurse manpower requirements could be

prospectirely allocated to individual facilities based on histor,-cal DRGU
I'
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case mix and anticipated changes in demographics, policies, marketing

directions and missions that would effect the DRG case mix. This researcher

has developed an equation to represent this concept (See Figure 1). The

frequency of each DRG in the -ease mix would be evaluated and adjusted for

any anticipated changes. The frequency of each DRG would then be multiplied

by its CCI yielding a figure representative of the nursing care required to

treat each grouping. All of these figures would be summed giving a total

requirement for the facilities case mix. This requirement should then be

divided by a productivty figure statpd in terms of the CCI.

Requirements Sum of [(Each CCI X (Frequency of DRG + AC)IReurmeI n n
Nursing Productivity per unit of CCI

NOTE: AC - anticipate changes

3 Conceptual Equation

Figure 1.

I

To advocate allocating nursing manpower based on DRG's it must be

determined if DRG's are indicators of nurse staffing requirements. For a

sample of DRG's, this study compares the case complexity index with the

patient acuity points derived from an extensively tested patient

classification system, the Workload Management System (WMS).23 No studies

were found that compared the WMS or any oLher patient classification system

with the bRG case ccmplexity index. One recent publication, however,

suggested such a study be accoluplished.24
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If "hese two scales exhibit an acceptable level of correlation, DRG's

could be useful. Multi-hospital systems and individual institutions could

3 then use DRG's to allocate nursing 'taff and take a -tep toward balancing

* cost and quality.

3 Research Statement

This study was accomplished to determine if diagnosis related groups

(DRG's) are indicators of nurse staffing requirements.

3 ObjecLives

3 1. Nursing units tc participate in the study were selected.

2. The nursing staff of the selected units were taught to use the WMS.

3. The nursing staff classified all patients admitted to the selected units

3 for a thirty day period.

4. An abstract of all inpatient records of patients discharged f.om the

3 selected units during the thirty day period was developed.

5. The patients were grouped into DRG's from the abstracts.

1 6. The sixteen most frequently observed DRG's were identified.

3 7. The case complexity index (CCI) for each identified DRG were determined.

Q Using the Workload Management System (WMS), the mean patient acuity

3 points for each identified DRG was determined.

9. The correlation of the two scales (7. & 8. above) was calculated.

1 10. Conclusions were drawn and recommendations made based on the results.

I
I



Criteria

DRG's were to be considered indicators of nurse staffing requirements

if the following c•iteria was met: The two scales were to be positively

correlated with an r value > .8u (or r2 > .64).

Assumptions

1. Since staffing was not allocated by this system during the study, acuity

creep %Aas i-iot a f actor.

2. The Workload Management System is a valid method to determine nurse

staffing requirements.
2 3 ,56

3. The mix of DRG's per inpatient facility does not significantly change

over time unless acted upon by an outside force.

4. "DRG creep was not a factor since the study hospitai was not using

any type of DRG system.

Limitations

1. This study was conducted et Wilford Hall USAF Medical Center (WHMC)

which is quite different from most hospitals in terms of size and mission.
NhNursing policies and procedures may therefore differ, and specific nursing

i I



* 9

time measurements required for each DRG may not be entirely applicable to

other medical facilities.

1 2. WHMC does not use DRG's; therefore nursing time and treatment protocols

3 are not managed per DRG and may not be as standaraized as in other

facilities. This may alter the results of this study in other hospitals.

3 However a truer measure of requirements may have been obtained. This is

beLause WHMC is free of any bias, such as strict adherance to length of stay

I norms, that may be caused by DRG's.

3. The small sample s~ze in terms of number of cases per DRG (see Table

3 5.), may have ir-acted on the statistical findings of this study. The

sample may not have been representative of WHMC's DRO case mix; however the

3 intent of the study was not to describe or model the case mix, or determine

the effects Lf case mix on W11MC nurse staffing.

1 4. The CCI widely used by the Health Care Financing Administration (HCFA)

and in this swudy was computed rtior to MWdicare's use of DRG's. Few

3 ihospitals were managing by DKG's and today's actual costs per ORG may differ

from those when the CCI was developed. Consequently, if the HCFA were to

develop a CCL from more current data, the results of this study would need

"* to be replicated.

3 5. Statistizal analysis reported under the heading of Other Findings in

Chapter Four was limited to the capabilities of the computer progrom e j ed,

MICROSTAT. 2 6 Specifically, when applying a Chi-square Goodness of Fit tent,

I
U
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all observations are forced into six groupings thareby limiting the degrees

_ of freedom to five. For thip study, this researcher consider(d this

acceptable. The confidence level for this test is set at 95% and is

I unchangeable. These etatistical limitations were noted by the researcher.

3 Specific methodology and reasoing behind these program limitations were not

contained in the program's literature.

I

I Methodology

1. The nursing units to be studied were selected by the nursing research

3 staff. It was done in a manner to make the results as generalizable as

possible. Specifically, the units were selecLed so that no one clinical

3 service or DRG major diagnostic category would constitute the majority of

the sample. The units were to have medical, surgical and pediatric patie-nts

so a broad range of DRG'C would be included.I
2. A nurse and an alternate on each selected unit were trafned on the use

3 of the WMS by the nursing research statt. The trained nurses accomplished a

patient acuity worksheet (Appendix A) on each patient admitted to their

unit. These worksheets were collected and analyzed by the nursing research

staff for proper use of the system for two weeks prior to the study. The

unit nurses did not know this data would not be used in the study.

(Note: Steps one and two were not accomplished specifically for this

study. They were a portion of an Air Force evaluation of the WMS. 2 7 )
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3. Patient acuity worksheets on each patient admitted and discharged from

the study units were collected by the researcher over a thirty day period.

4. An abstract of the inpatient records of all discharged patients from the

selected nursing units was developed (Appendix B). Only patients whC spent

their hospital stay on one of the selected units and whose stay began and

ended within the thirty day period were included in the study. This insuted

the inclusion of fluctuating acuity that may occur over the length of a

hospital stay (LOS). The thirty day period may have prevented some patients

with abnormally long LOS's from being included in the study. If this

happened, those not included were probably very unusual or teaching cases.

From observations of the data, if any patients were excluded because of

abnormally long LOS's there were very few. This researcher believes this

had no significant impact on the study since the daily average of PAP's was

used and not total PAP's per case (see 8. below).

5. The abstracts in the study group were coded iuLu DRG's by the

I esearciher.

6. The most frequently observed DRG's (in terms of the number of cases)

were determined. DRG's with less than four cases represented were not

considered in the study.

7. The CCI for each represented DRG was determined.
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8. The patient acuity worksheets6 for each patient in tie study group were

U sorted by DRG. The patient acuity points (%AP's) for each DRG were totalled

and averaged by pdtient days. This yielded the meqn PAP per patient day for

each DRG.

9. The two scales were tested for correlation and weighed against the

criteria.

10. Findings were analyz-'d and recommendations made from the observations

of the data. Future research needs were identified.

I
I
I
l
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CHAPTER II

DIAGNOSIS RELATED GROUPS (DRG's)

History

I Traditionally hospitals and other service institutions have had trouble

I defining their product. What is the output of a medical institution? Can

it be defined in terms of the outcome of the process? Is it an episode of

3 illness that is appropriately cared for?2 8  In the past hospitals have

addressed this question by using aggregate statistics such as patient days,

and numbers of admissions and discharges. Some define their product as a

general category of services offered such as acute care, psychiatric care,

or diagnostic services. Still others describe it by the population served,

I such as idligent care and military medicine. 2 9

I With little agreement concerning the output of medical care, there is

if no common measure that can be used to determine efficiency, costs, revenues,

or profits per unit.: 0 These figures have usually been compared relative to

i inpatient days or outpatient visits. A significant problem with these

measures is they do not recognize differences in individual patients. It

I was to adjust for this disparity, and thus provide a basis for effective

3 utilization review that the development of DRG's began in the early 1970's

at Yale University.
3 1

I
!
I
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A DRG is a means of classifying patients in terms of

expected consumption by him or her of hospital resources.

A DRG is not an explicit measure of hospital or patient

cost. Rather, it is a method of identifying patients who

have similar resource consumption patterns and of

classifying those patients into a manageable number of

32
groups.

The DRG system was developed based on early classification efforts of

the late 1960's and a large data base consisting of 7U2,OUO inpatient record

abstracts, from 169 institutions in different geographical regions. FirstS

a group of clinicians classified the eighth edition of the International

Classification of Diseases Adapted (ICDA-8) codes into broad categories such

as diseases of the circulatory system and diseases of the ear. These

categories were termed major diagnostic categories (MDC's). Three criteria

were used in the development of the MDC's:

1. MDC's were to be consistent in terms of

anatomical/physiopathologic classification or in the manner they are

clinically managed.

2. Each MDC was to have a 3ufficient sample sample size.

3. MDC's were to be mutually exclusive of one another and

exhaustive over the entire range of disease codes.
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Next, patient records were assigned to th.e MDC's based on the primary

diagnosis ccntained in the abstract. Using AUTOGRP, an interactive computer

system developed at Yale, the clinicians then partitioned the MDC's into

medically meaningful groups based on length of stay (LOS).33 Thus the

researchers used LOS as the dependent variable as a surrogate for resource

consumption.34 The independent variables used were primary diagnosis,

primary surgical procedure, age, condition at discharge and whether or not

psychiatric services were provided. This effort yielded 383 terminal

categories or DRG's. 3 5

The groupings have since been updated using the 9th edition of the

International Classification of Diseases with Clinical Modifications (ICD-9-

CM) resulting in 23 MDC's and 467 DRG's.36 This revision included data from

1.4 million patient abstracts from across the nation Pnd over 334,9UU from

New Jersey. The Health Care Financing Administration (HCFA) added three

groups for reimbursement purposes; DRG's 468 - 470 are Unrelated Surgical

Procedures, Invalid Discharge Diagnosis and Ungroupable respectively. 37

Uses of DRG's

Some authors claim DRG's have the ability to satisfy the disparate

requirements for a product definition of clinicians, hospital managers,

third party payors and health planners.38 DRG's have been in widespread use

since HCFA began using DRG's to prospectively establish Medicart

reimbursement rates in 1983. This lends more weight to the argument for

using DRG's as a common denominator or measure of output.
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The poter'ial uses of DRG's include qualizy assurance (QA) activities,

utilization review, and health planning as well as reimbursement.

Establishment of explicit QA screening criteria by DRG could greatly aid

hospitals in their efforts to meet requirements for objective criteria based

QA progrdms as required by the Joint Commission on the Accreditation of

Hospitals (JCAH).39 These criteria for review could include such items as

abnormal LOS's, unexpected complications, unexpected surgical procedures,

and unusual resource consumption patterns per DRG. 4 0

Managers could develop resource consumption profiles by DRG for

effecti-e utilization review. This would enable them to measure practice

patterns of health providers and specific hospital services. When compared

with revenue received from the treatment of that DRG, the profitabilty of

individual providers and services can be determined. This would aid in

efforts to insure resources are not over or under utilized.

Comprehensive health planning and institutional strategic planning

could also use DRG's to monitor trends in populations and in different

geographical areas. By describis6 health products in terms of DRG's that

measure resource consumption, allocation techniques could be refined and be

based on anticipate changes in the DRG case mix. Thus high-cost resources

could be targeted more effectively, and services could be provided where

needed.
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The reader should be aware that the optimism surrounding the use of

DRG's is not shared by all authors in the literature. Some disagree with

thý proxy measure of LOS for resource consumption. Others are concerned

with a reported inability of DRG's to measure severity of illness,42, 43 and

with the homogeneity of the groupings. There is considerable concern for

the possibility of abuse through "DRG Creep," (altering DRG designations

if for increased reimbursement), and a reduced quality of care due to early

discharge.I
3 Although current evidence is not conclusive on these concerns, DRG's

are widely used and are becoming an increasingly important common

3 measurement methodology in American health care. Both opponents and

proponents agree that DRG's will need to be refined as standards of medical

I care change to maintain any measure of validity. 4 6

I

-I

I1
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CHAPTER III

PATIENT CLASSIFICATION SYSTEMS & THE WORKLOAD MANAGEMENT SYSTEM (WMS)

Patient Classification Systems

A patient classification system, or patient acuity system, can be

defined as "the systematic identification and assessment of the

individualized nursing care requirements of a group of patients." Nursing

departments have developed these classification systems in response to a

variety of needs, including the economic and quality considerations

discussed in the introduction to this study.

I There is also a regulatory basis for patient classification systems.

Standard VIII of the American Nurses' Association (ANA) states, "Nursing

Administration shall detail guidelines for utilization of nursing

I personnel."48 Guideline C of the same standard refines the requirement;

"Nursing Administration assigns categories of personnel to matching levels

of competence in relation to consumer care needs."' 4 9 The JCAH in its

Accreditation Manual states, "Nursing department/service assignmeats in the

provision of nursing care shall be commensurate with the qualifications of

nursing personnel and shall be designed to meet the nursing needs of the

patients. The manual further requires nt.rsing departments to,

"I"...define, implement, and maintain a system for determining patient

requirements for nursing care on the basis of demonstrated patient needs,

appropriate nursing intervention, and priority for care. Some
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individual states also require the development of staffing systems in their

laws anO regulations concerning hospitals.52 Patient classification

systems are generally regarded as a method to fulfil these requirements. 5 3

Classification systems can be categorized into one of three basic

styles according tc Lewis.54 These are the descriptive style, the checklist

type and the relative value unit (RVU) standard.

1. The descriptive style is a concise aarrative approach in which

the nurse places the patient into a category that best describes the level

of care the patient needs. An objective assessment of specific nursing

tasks or patient needs is not performed. While this is quick and ea3y this

system is highly subjective and not very reliable between raters.

2. The checklist type of system divides nursing care into activity

groups such as eating, grooming and excretion. Acuity levels are then

assigned to each activity based on the judgement of the rater. The acuity

levels are tallied and the patient is assigned to a category based on this

total. Systems of this type are generally implemented based ou subjective

Judgements concerning acuity and nurse time requirements. Time and motion

studies are not usually done and inter-rater reliability is a problem.

3. Relative value unit (RVU) systems usually employ a number of

activities and aspects of patient care. Each receives a value unit, usually

a measure of time. These units are then totalled per patient and each

patient is placed into a category. Staffing is then determined by using
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tables relating numbers of patients in specific categories with required

Sliuising staff. RVU systems vary greatly in complexity. Many are based on

elaborate mancgement engineering studies and provide numerous checks and

balances to insure high inter-rater reliability and the prevention of acuity

creep. The WMS is such a system.

It has been suggested that patient classification systems should meet

five criteria to ýe effective as an allocation tool of nurse staffing. 5 5

I The U.S. Army and U.S. Navy medical departments have determined the WMS56

meets these criteria. The Air Force Medical Service is currently

evaluating the WMS for use in its hospital system. The critetia are:

1. Comprehensiveness: The system shouldý classify all iIqatientd

5 according to level2 of nursing intensity and determine the amount of nursing

time requiied to care for these patients. The system should account for

* both direct and indirect care.

2. Data Output: The system should produce a series of daily and

3 monthly repo.t& that are useful in the daily operation of the hospital and

management of nursing resources. 1he reports should be timely and should

t provide information on actual patient days, actual nurse staffing and nurse

I workload by patient category, by shift, by nursing unit and by personnel

category.

3. Data Input: The same defini.tions of patient categories should

I be used throughout the hospital.

I
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4. Validity: The system should measure what it reports to measure.

5. Reliability: Reliability between those classifying patients

must be maintained over time.

The Workload Management System (WMS)

The WMS was developed and tested through four years of rigorous field

3 research and is often cited as the most comprehensive patient classification

study accomplished to date. The WKS is based on a time and motion study

that measured o"ar 300 separate nursing activities. These were grouped into

nine critical indicators: Vital signs, Monitoring, Activities of Daily

Living, Feeding, IV Therapy, Treatments/Procedures/ Medications, Respiratory

Therapy, Teaching and Emotional Support and an additive for Continuous

Coverage. These nine indicators are further divided into ninety-one

separate activities.
5 9

Each patient is eviluated against the ninety-one activities and

assigned a point value for each. One point equals seven and one-half

minute3 of nursing time. The points aze totalled by patient yielding the

nursing care requirement for each patient per day. The accumulated points

place the patient in a category. The categories are summed per nursing unit

ond compared to tables indicdting tfe required staff by professional level.
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CHAPTER IVI
STUDY DISCUSSIONI

Description of the Sample

Six hundred ninety-two patients were tracked on ten nursing units

during the study. Of these, 151 met the criteria specified in methodology

steps 4. and 5. and were therefore considered in the final sample. The

majority of the 541 patients not considered were eliminated because they

were not grouped into a DRG with more than four cases. The second most

frequent reason for elimination from the sample was transfer to a nursing

unit not in the study. A few patients were not included because their

hospital stay ended after the thirty day study period and others were

excluded because of missing data.

No one clinical service or DRG major diagnostic category (MDC)

constituted a majority of the sample of 692 or the sample of 151. Most

clinical services and twenty-two of twenty-three MDC's were represented by

the 692 patients. Ten services and six MDC's were present in the final

sample of 151. Only one surgical service was in the final samplu. Other

surgical services were eliminated becaube of the small number of cases with

nurgeons recorded as the primary attending provider. See Tables 1, 2 and 3.

After the initial two week period of WMS implementation it was

determined the trained nurses were properly using the system, Information

Ia !|
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concerning this determination is extensively documented elsewhere. 6 U

I
In the sample of 151 there were sixteen DRG's with four or more

patients represented. he DRG's are listed in Table 4. The characteristics

of the sample patients are detailed by DRG in Table 5 below. Nothing

unusual was noted about these patient characteristics other than a wide

range in the length of stay for certain DRG's. This variation occurred with

DRG's in which one would expect to find little standardization of treatment.

Examples are DRG's 17 and 138, nonspecific cerebrovascular disorders and

arrythmia with complications. The ranges of groups with more specific and

less complicated diagnoses tended to be smaller. These include DRG 278,

3 cellulitis and DRG 391, normal newborns.

I
I

I
I
I
I
I
I
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IE
IE

WHMC Unit Designation Description

1A Pediatrics

2D Intensive Care

2E Nursery

2ENICU Neonatal Intensive Care

3C Cardiology

3D Coronary Care

5A Surgical #1

5B Surgical #2

6A Medical #1

6B Medical #2

Nursing Units Represented in the Study

Table 1.

!I
I
I
I
I
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Clinical Service* # of Case 3  % of Sample

Internal Medicine 27 15

Cardiology 39 27

Dermatology 2 1

Medical Intensive Care 6 4

Fulnonry Servicc 1 <1

Infectious Diseases 4 3

Cardiovascular Surgery 3 2

Renal Service I <1

Peditrics 2 1

Nursery 66 45

151

SThe clinical service shown is that of the primary attending physician.

Clinical Services Represented in the Study

Table 2.
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Major Diagnostic Category # of Cases % of Sapple

Diseaues & Disorders of Nervous System 4 3

Diseases & ;.)'sorders of Respiratory System 11 7

Discases & Disorders of Circulatory System 55 35

Diseases & Disorders of Skin, Subcutaneous

Tissue and Breast 5 3

Endocrine, Nutritional and Metabolic

Diseases and Disorders 10 7

Newborns and Other Neonates with Conditions

Originating in the Perinatal Period 66 45

151

Major Diagnostic Categories Represented in the Study

Table 3.
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I DRG # Description Note; AMI - Acute Myocardial Infarction

17 Nonspecific cerebrovascular disorder without complications

88 Chronic obstructive pulmonary disease

89 Pneumonia, pleurisy, age > 70 and/or complications

121 AMI, alive with cardiovascular complications

1 122 AMI, alive without cardiovascular complications

124 No AýI, cardiac catheterization with complex diagnosis

125 No AMI, cardiac catheterization without complex diagnosis

132 Atherosclerosis, age > 7U and/or complications

13? Arrythmia and conduction disorders, age > 70 and/or complications

14U Angina

143 Chest pain

278 Cellulitis without complications

3 294 Diabetes, age > 36

295 Diabetes, age < 36

3 390 Normal newborn with minor secondary diagnosis

391 Normal newborn without significant secondary diagnosis

DRG's Represented in Sample

3 Table 4.

I
U
I
!i
I
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Mean Age Mean Length of Stay
Dk' # of Cases (Range) % Male % Female (Range)

17 4 45 IO0 U 16
(19-71) (03-33)

88 6 58 33 67 7
(45-74) (03-12)

89 5 53 U lOU 6
(37-72) (04-U9)

121 6 62 50 50 12
(48-77) (07-14)

122 8 59 5u 50 12
(1 1-83) (06-23)

124 8 64 87 13 13
(53-70) (07-22)

125 12 40 83 17 3
(04-66) (02-04)

132 4 64 10U U 15
(56-69) (06-24)

138 5 69 80 20 8
(59-84) (03-11)

140 7 64 43 57 2
(46-80) (01-us)

143 7 6U 57 43 2
(44-80) (01-04)

278 5 26 80 20 6
(19-43) (U4-08)

294 6 52 67 33 8
(38-63) (02-14)

295 4 24 50 50 6
(18-32) (02-15)

390 4 1 5U 50 7(04-15) l

3191 62 1 75 3
47 53_ (02-08)

151

Sample Characteristics by DRG

Table 5.

I
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Results

The mean patient acuity points (PAP's), as calculated in methodology

step 8., and the case complexity Index (CCI) for each DRG were plazed on a

3 scatterplot as the dependent and independent variables respectively (See

Appendix C). From the observed wide scatter of the p3ints one would expect

little correlation between the two. Indeed the calculations produced an r

value of .1284 and an r 2 value of .01b5 (see Appendix D). For this sample

I- of patci'nts, about one and two-thirds per cent of the variation in PAP's is

"explained by the CCI. When these findings were weighed againft the

criteria, DRG's were determined not to be an indicator of nurse staffing

3 iequirements.

I- Although it has been reported that about 40% of hospital costs can be

explained by DRG's, 6  this study indicates nursing time per patient cannot

be explained by the CCI. These findings are consistent with another study

ef the impact of two severity of illness measurements on DRG revenues.b2

U These findings have additional implications for hospitals reimbursed by

I PDRG systems. Since the CCI does not correlate with the PAP's, which are a

direct measure of time a nurse spends with a given patient, these hospitals

3 are probably not being reimbursed equitably for nursing care. Hospitals

cannot use the CCI as an easy method to ascertain the true cost for nursing

I care per DRG. Thus the hospital canniz accurately charge for nursing care

based on the CCI. Hospitals should not attempt to contain costs by managing

nursing time per CCM (or DRG -eimburseuent).

I
I,
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Other FindingsI
Although the correlation of the PAP's and the CCI was low, further

analysis of the PAP's per DRG revealed a possible alternative method of

3 determining nurse staffing requirements by DRG. The grouped frequency

distributions in Appendix E and descriptive statistics in Appendix F suggest

PAP's per DRG may be normally distributed.

I When a Chi-square Goodness of Fit test was applied with a null

hypothesis of a normal population, ten of the sixteen DRG's were rejected at

the 95% confidence level. Six DRG's could not be rejected. The

3 applicability of this test can be questioned since the observations were not

independent samples.63 For example, DRG 124 had bixty-three observations

I but they we:e from only eight patients. Another problem with this test

arises from the statistical computer program used. All observations are

forced in to six groupings Lt'ereby betting the degrees of freedom at five.I
'2.-2 si;: non-rejected DRG's did however have coefficients of skewness

relatively close to zero6 4 and coefficients of kurtosis close to three, 6 5

lending further evidence of a normally shaped distribution. When just the

coefficients of skewness and kurtosis are considered, another four DRG's

3 appear to be somewhat normally distributed (see Table 6).

5 With two exceptions (DRG 121, Acute myocardial infarction, alive with

complications & DRG 128, Arrythmia with complications) all ten DRG's that

appear to be normally distributed are ones that would be expected to have

I
ia
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I
highly standardized treatment protocols. This standardization could explain

the close to normal distributions with such a small sample size.

U Considering the size of this study, this normal tendency is a

3 significant finding. The reader should be aware of two factors that make

this normal tendency more important. If the sample size was larger, one

would expect more DRG's to approach a normal distribution as the number of

cases per DRG grew (Central Limit Theorum 66). Also, as treatment regimes

I become more standardized in response to DRG based reimbursement PAP's per

3 DRG should become more tightly grouped.

3 For DRG's with normal distributions it may be possible to use the mean

PAP as an indicator of nurse staffing requirements. Using the mean PAP for

each DRG (instead of its CCI) with a case mix model could lead to

3 prospective nurse resource allocation. This would greatly benefit multi-

hospital systems and health planning activities. Nursing requirements could

3 be planned on a large scale while considering the impacts of anticipated

changes to the case mix at the institutional level. Thus the benefits of

using a DRG based patient classification system as described in the

3 introduction to this study could be realized. However, this mean may be too

much of a "grand average" to be of use for daily intra-hospital staffing.

3 From the observations of the data collected, PAP's vary widely over the

course of a hospital stay for most DRG's. Intuitively, this researcher

U believes this variation is a function of when in the course of the illness a

patient is admitted, when surgical procedures and diagnostic tests are

,I
I



performed and when the onset of complications occurs. For this reason the

PAP mean may not be sensitive enough to measure the daily fluctuations of

patients' needs.

Accepted as
# of # of PAP Normal @ Coefficient Coefficient

DRG Cases Observations 95% Level? of Skewness of Kurtosis
17 4 59 No 1.615 4.363

S88 6 38 No 2.162 7.169

89 5 25 No 1.084 2.376

121* 6 44 No .623 2.148

122* 6 58 No .664 2.510

124 8 63 No 1.284 1.284

1 125* 12 35 Yes .359 2.553

132 4 59 No 2.330 8.645

138* 5 19 Yes -. 300 2.279

140* 7 23 No .019 3.8b1

143* 7 26 Yes .285 3.467

I 278* 5 21 Yes .569 2.253

294* 6 14 No -. 238 2.396

295* 4 21 Yes .688 3.U61

390 4 13 No 1.192 2.554

391* 62 244 Yes .996 2.337

1 151 * DRG appears normal by skewness and kurtosis

Goodness of Fit, Skewness and Kurtosis Results

Table 6.
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CHAPTER VI
CONCLUSION AND RECOMMENDATIONS

3 Conclusion

U This study indicates the use of the case complexity index (CCI)

associated with diagnosis related groups (DRG's) is not an indicator of

I nurse staffing requirements.

I
Although the original concept of how to use DRG's could not be accepted

3 by the predetermined criteria, in light of other findings made during the

course of this study, it is the researcher's conclusion that DRG's may still

3 be useful indicators of nurse staffing requirements on a macro scale. This

could be done by determining DRG's with normally distributed patient acuity

points (PAP's). Using the mean PAP for these DRG's as indicators of

3 requirements, staffing could be projected and prospectively allocated using

a methodology incorporating anticipated changes to the DRG case-mix. Due to

3 these findings the researcher has revised the conceptual equation described

in the Introduction (see figure 2).

3
I
I
I
I
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I

Requirements m Sum of all DRG's (PAP for DRG ) X (Frequency of DRG + AC)

Nursing Productivity per PAP

I NOTE: AC = anticipated changes

3 Revised Conceptual Equation

Figure 2.I
U
3 Recommendations

I Recommendation: The CCI should not be used to determine nurse staffing

requirements.

3 Recommendation: Other hospitals reinbursed by a DRG system should

evaluate the ability of the CCI to predict nursing time spent with patients.

3 If the results are consistent with this study's, the hospitals should not

charge for nursing care based on CCI or attempt to mapnge nursing time per

I patient by CCI.

I
Recommendation: Further research should be conducted to determine if

PAP's are normally distributed for other or all DRG's.

U Recommendation: Further research should be conducted te determine if

I otier patient classification systems corrolate with the CCI.
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I
Reccnsmendation: This study should be re�l±cated if the DRG weights

(CC.�) are changed. (Note: As mentioned in the Introduction, the HCFA is

I currently proposing the weights be revised for fiscal year i986 use.)

I
I
U
a
I
I
I
I
I
I
I
I
I
I
U
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I IV THERAPY
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W(4 Preoperative teaching

(41 SprciaTl $tiucluid tachirk (dabetiL, cardiaz, etc.)

Emotional Support (in eMcess of 30 min q 24 hours)
(4) Patientlfamily support (anrelei. denial, loneliness. etc.)

(41 Lifestyle modification 1prosthesis. bchavior, imige' etc.),

- 16) Sensory deprivation (retarded. deal, blind. ec.I

(10) Maximum pointL for emotional suppcrt

-" CONIINUOUS
(96) Patinri requiring 1:1 coverage all shifts

j (1461 Patient requiring greater than 1:1 coverage a.1 shifts -,,, II II
-..... TOTALO Tq I 1J I j1

POIN1 S L;ATEGORY TOTALS

0.12 I N•IES:

13.31 II

32-63 Ill / 1. For rany lrealment/procedure that requires multiple nursing staff to prrlorm,

64 .95 IV // fnultiply the critical indicalor prinl value by the number of stafi required

96145 / 2. Adjust points to accomrmodate fr.equency, i.e., intake and output qlh -16

146 09 VI 3. Count only those procedures performed by the nursing staff or family member

CENSUS b 5
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APPENDIX C

ISCATTERPLOT OF PATIENT ACUITY POINTS & CASE COMPLEXITY INDEX
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3 SCATTERPLOT

• DER DATA FOR: A-REGRESSI LABEL: regressior

IOBER OF CASES: 16 NUMBER OF VARIABLES: 2
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REGRESSION ANALYSIS
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REGRESSION ANALYSIS ----------------------

I EADER DATA FOR: A:REGRESSI LABEL: regression
UMBER OF CASES: 16 NUMBER OF VARIABLES: 2

regression

INDEX NAME MEAN STD.DEV.
cci 1.03 .42

EP. VAR. raean 27.82 14.06

3EPENDENT VARIABLE: mean

VAR. REGRESSION COEFFICIENT STD. ERROR T(DF= 14) PROB.
_ i 4.28 8.83 .485 .63549
LNS1 ANT 23.43

TD. ERROR OF EST. = 14.43
r SOUARED = .0165

= .1284

ANALYSIS OF VARIANCE TABLE

SOURCE SUM OF SQUARES D.F. MEAN SQUARE F RATIO PROB.
•GRESSION 48.88 i 48.88 .235 .6355

USSIDUAL 2914.74 14 208. _

TOTAL 2963.62 15

3 STANDARDIZED RESIDUALS
O[:ERVED CALCULATED RESIDUAL -2.0 0 2.0

1 9.360 26.733 -17.37 * 1
2 23.630 27.852 -4.22 1 * -

37.550 r8.992 8.56. I *
4 20.190 3 2. 935' -12.75 1*

i5 2-8.490 30.574 -2.08 1*1

5 6 28.412 26.969 1.44 *
7 33.470 27,181 6.29 1 *
S8 29.000 26.441 2,56 1 *
9 26.880 25.985 .90 *

10 14.380 26.869 -12.49 *
11 18.380 26.647 -8.27 1 * 1
12 34.100 26.528 7.57 1 1
13 14.380 27.670 -13.29 1 *
14 14.610 26.877 -12.27 1 *
15 64. E80 27.982 36.70 1 I
16 47.680 28.954 18.73 1 1

IREtIN-WATSON rEST = 1. 5E48
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APPENDIX E

GROUPED FREQUENCY DISTRIBUTIONS OF PATIENT ACUITY POINTS PER DRG

I_

i

I

I
I
i

I
I
I



I. .
E --- FREQUENCY DISTRIBUTIONS -

SEADER DATA FOR: A:DRG17 LABEL: pap
UMBER OF CASES: 59 NUMBER OF VARIABLES: 1

VARIABLE: 1. drgl7

a

S... CUMULATIVE...
-'==-CLAS• LIMITS�=- FREQUENCY PERCENT FREQUENCY PERCENT

.00 ( 5.00 16 27.12 16 27.12
5.00 ( 10.00 26 44.07 42 71.19

10.00 ( 15.00 6 10.17 4B 81.36
15.00 < 20.00 3 5.08 51 86.44
P0.00 ( 25.00 3 5.08 54 91.53

25.00 ( 3e.00 4 6.78 58 98.31
30.00 < 35.00 1 1.69 59 100.00

TOTAL 59 100.00

-_= == CLASS LIMITS==== FREQUENCY ..............................
•0) ( 5.00 16 F

( 10.00 26 == =
10.00 < 15.00 t ======
15.00 20.00 3 I===
20.00 < 25.00 3 I==
25.00 < 30.00 4 1==
30.00 < 35.00 1 1=

I
I

IL

I

I

I



I- FREQUENCY DISTRIBUTIONS

HEADER DATA FORj AsDRG88 LABEL: pap
IUMBER OF CASES: 39 NUMBER OF VARIABLES: 1

VARIABLEs 1. drg88

a

.... CUMULATIVE...
...,..CLASS LIMITS-- FREQUENCY PERCENT FREQUENCY PERCENT

.00 < 5.00 1 2.63 1 2.63
5.00 ( 10.00 7 18.42 8 21.05

10.00 ( 15.00 12 31.58 20 52.63
15.00 ( 20.00 4 10.53 24 63.16I 20.00 < 25.00 2 5.26 26 68.42
25.00 ( 30.00 3 7.89 29 76.32
30.00 ( 35.00 2 5.26 31 81.58
35.00 ( 40.00 2 5.26 33 86.84
40.00 ( 45.00 1 2.63 34 89.47
45.00 < 50.00 1 2.63 35 92.11
50.00 < 55.00 0 .0e 35 92.11

S 55.00 ( 60.00 0 .00 35 92.11
60.00 ( 65.00 0 .00 35 92.11
65.00 ( 70.00 0 .00 35 92. i1

S 70.00 < 75.00 0 .00 35 92.11
75.00 ( 80.00 1 2.63 36 94.74
80.00 ( 85.00 0 .00 36 94.t4
85.00 ( 90.00 0 .00 36 94.74
90.00 < 95.00 0 .00 36 94.74
95.00 ( 100.00 1 2.63 37 97.37

100.00 < 105.00 1 2.63 38 100.00
TOTAL 38 100.00

-CLASS LIMIT-------FREQUENCY

.00 e 5.00 1 1==
5.00 < 10.00 7 I

10.00 ( 15.00 12 1==
15.00 ( 20.00 4 1---
20.00 ( 25.00 2 ====
E5.00 < 30.00 3 ======

I 30.00 < 35.00 2 ====
35.00 4 40.00 2 I=Wm
40.00 ( 45.00 1 I==
45.00 4 50.00 1 =x
50.00 4 55.00 0 1
55.00 < 60.00 0 I
60.00 4 65.00 0 I
65.00 ( 70.00 0 1
70.00 ( 75.00 0 1
75.00 4 80.00 1 1=-

S 80.00 4 85.00 0 1
85.00 4 90.00 0 1
90.00 4 95.00 0 1
95.00 1 200.00 1 I=

100.00 0 105.00 1 1



I.

•REQUENCY DISTRIBUTIONS -

HEADER DATA FOR. A:DRG89 LABELt papIUMBER OF CASES: 25 NUMBER OF VARIABLES: I

- VARIABLE: 1. dr989

a

I.... CUMULATIVE...
-===-CLASS LIMITS-=== FREQUENCY PERCENT FREQUENCY PERCENT

.00 10.00 0 .00 0 .00
10.00 4 20.00 7 28.00 7 28.00
620.0 < 30.00 9 36.00 16 64.00
30.00 4 40.00 2 8.00 18 72.00
40.00 4 50.00 0 .00 18 72.00
50.00 4 60.00 0 .00 18 72.00
60.00 ' 70.00 0 .00 18 72,00
70.00 4 80.00 0 .00 18 72.00I 80.00 4 90.00 0 .00 18 72.00
90.00 4 100.00 0 .00 18 72.00

100.00 4 110.00 0 .00 18 72.00I 110.00 ( 120.00 1 4.00 19 76.00
120.00 4 130.00 0 .00 19 76.00
130.00 4 140.00 1 4.00 20 80.00
140.00 4 150.00 0 .00 20 80.00
150.00 160.00 1 4.00 21 84.00
160.00 4 170.00 1 4.00 22 88.00
170.00 4 180.00 1 4.00 23 92.00I 180.00 ( 190.00 2 8.00 25 100.00

TOTAL 25 100.00

It===CLASS LIMITS�=== FREQUENCY....................... ......
.00 10.00 0 1

10.00 4 20.00 7 = ==
20.00 M 30.00 9 I=
30.00 4 40.00 2 ==imm
40,00 ( 50.00 0

* 50.00 4 60.00 •
60.00 4 70.00 •
70.00 4 80.00 0

I S0.00 4 90.00 0 1
90.00 4 100.00 0 I

100.00 4 110.00 0 I
110.00 < 120.00 1 x==
120.00 < 130.00 0 1
130.00 4 140.00 1 Iw-=
140.00 4 150.00 0 I
I 50.00 ( 160.00 1 =
1 4e,00 170.00 1 I==
170.00 4 180.00 1
I180.00 190.00 2 ======

I



I.
-.- FREQUENCY DISTRIBUTIONS -

iEADER DATA FORs AsDRG121 LABELs pap
UMBER OF CASESt 44 NUMBER OF VARIABLES: I

I VARIABLE: 1. drgl2l

a

3 .. . .CUMULATIVE...
-=w==CLASS LIMITS=�- FREQUENCY PERCENT FREQUENCY PERCENTI.00 10.00 5 11.36 5 11.36

10.00 ( 20.00 5 11.36 10 22.73
Mo0.00 30.00 5 11.3E 15 34.09

30.00 ( 40.00 10 22.73 25 56.82S 40.00 ( 50.00 4 9.09 29 65.91
50.00 ( 60.00 1 2.27 30 68.18
60.00 ( 70.00 1 2.27 31 70.45I 70.00 ( 80.00 2 4.55 33 75.00
80.00 ( 90.00 4 9.09 37 84.09
90.00 ( 100.00 2 4.55 39 88.64I 100.00 ( 110.00 4 9.09 43 97.73

110.00 ( 120.00 0 .00 43 97.73
120.00 ( 130.00 1 2.27 44 100.00

TOTAL 44 100.00

..... CLASS LIMITS=-=- FREQUENCY ...........................

.00 ( 10.00 5 =========

10.00 6 20. 00 5 = = =

20.00 340.00 5=3 40.00 50.00 4 1----
50.00 < 60.00 1 1m
60.00 < 70.00 1 ==E 70.00 0 80.00 2 .===
80.00 ( 90.00 4 -==-==
90.00 ( 100.00 2 ====

I 100.00 ( 110.00 4 I=-=-====
110.00 120.00 0 1
120.00 ( 130.00 1 1 =

I
I
'I
I



I.,
FREQUENCY DISTRIBUTIONS----------------------

HEADER DATA FOR: A:DRG122 LABEL: papIUMBER OF CASES: 58 NUMBER OF VARIABLES: 1

VARIABLE: 1. drg12l

a

.... CUMULATIVE...
--mCLASS LIMITS-=-- FREQUENCY PERCENT FREQUENCY PERCENT

.00 ( 5.00 0 .00 0 .00I 5.00 ( 10.00 5 8.62 5 8.62
10.00 4 15.00 10 17.24 15 25.86
15.00 4 20.00 3 5.17 18 31.03I 20.00 4 25.00 4 6.90 22 37.93
25.00 ( 30.00 4 6.90 26 44.83
30.00 4 35.00 6 10.34 32 55.17
35.00 < 40.00 5 8.62 37 63.79I 40.00 4 45.00 0 .00 37 63.79
45.00 < 50.00 I 1.72 38 65.52
50.00 ( 55.00 3 5.17 41 70.69I 55.00 4 60.00 4 6.90 45 77.59
60.00 4 65.00 4 6.90 49 84.48
65.00 < 70.00 3 5.17 5e 89.66
70.00 4 75.00 0 .00 52 89.66
75.00 ( 80.00 2 3.45 54 93.10
80.00 ( 85.00 0 .00 54 93.10
85.00 4 90.00 2 3.45 5E, 96.55I 90,00 4 95.00 1 1.72 57 98.28
95.00 e 100.00 0 .00 57 98.28

100.00 4 105.00 1 1.72 58 100.00
I TOTAL 58 100.00

====CLASS LIMITS=-== FREQUENCY ..........
* .00 ( 5.00 0

5.00 4 10.00 5 =
10.00 4 15.00 10 ===

I 15.00 4 20.00 3 i=======
20.00 4 25.00 4 1--======-=
25.00 4 30.00 4 ==========
30.00 4 35. 00 6 =
35.00 4 40. 00 5 =
40.00 4 45.00 0 1
45.00 4 50.00 1 I=
50.00 4 55.00 3 === =
55.00 4 60.00 4 =
60.00 4 65.00 4 1-=========I 65.00 ( 70.00 3 I====
70.00 4 75.00 0 1
75.00 4 80.00 2 I=====

S 80.00 4 85.00 0 1
85.00 9 90.00 2 =
90.00 4 95.00 1 I=
95.00 4 100.00 o

100.00 4 105.00 1 I=



I *
FREQUENCY DISTRIBUTIONS -

HEADER DATA FORs AiDRG124 LABEL: pap
UMBER OF CASES. 63 NUMBER OF VARIABLES: 1

VARIABLEs 1. drgl24

a . . . . CUMULATIVE...
-==-=CLASS LIMITS=-== FREOUENCY PERCENT FREQUENCY PERCENT

.00 ( 5.00 1 1.59 1 1.59
5.00 ( 10.00 22 34.92 23 36.51

10.00 ( 15.00 9 14.29 32 50.79
15.00 < 20.00 8 12.70 40 63.49
20.00 < 25.00 2 3.17 42 66.67

S 25.00 ( 30.00 5 7.94 47 74.60
30.00 < 35.00 3 4.76 50 79.37
35.00 < 40.00 4 6.35 54 85.71
40.00 < 45.00 3 4.76 57 90.48
45.00 < 50.00 4 6.35 61 96.83
50.00 < 55.00 0 .00 61 96.83
55.00 < 60.00 0 .00 61 96.83
60.00 ( 65.00 0 .00 61 96.83
65.00 ( 70.00 0 .00 61 96.83
70.00 < 75.00 a 3.17 63 100.00

TOTAL 63 100.00

=====CLASS LIMITS �=== FREQUENCY ......... ............
.00 < 5.00 1 =

5.00 < 10.00 22 Ei
10.00 ( 15.00 9 ==== =
15.00 < 20.00 8 I======
20.Q• ( 25.00 2 I==
25.00 ( 30.00 5 1�=�=-
30.00 < 35.00 3 ==
I 35.00 < 40.00 4 1===
40.00 < 45.00 3 =
45.00 < 50.00 4 1�
50.00 ( 55.00 0

55.00 . 60. 0 0 I
60.00 ( 65.00 0 1
65.00 ( 70.00 0 1
70.00 ( 75.00 2 I==

I
,I
I

,E



I.'
I--------- FREQUENCY DISTRIBUTIONS

EADER DATA FOR. AiDRG125 LABELs pap
UMBER OF CASES. 35 NUMBER OF VARIABLES: 1

U VARIABLE. 1. drg12S

a

3.... CUMULATIVE...
====CLASS LIMITS==f= FREQUENCY PERCENT FREQUENCY PERCENT

.00 ( 5.00 3 8.57 3 8.57
5.00 ( 10.00 0 .00 3 8.57

10.00 ( 15.00 3 8.57 6 17.14
15.00 ( 20.00 6 17.14 12 34.29I 20.00 < 25.00 4 11.43 16 45.71
25.00 ( 30.00 4 11.43 20 57.14
30.00 ( 35.00 2 5.71 22 62.86I 35.00 40.00 4 11.43 26 74.29
40.00 ( 45.00 3 8.57 29 82.86
45.00 ( 50.00 4 11.43 33 94.29
50.00 ( 55.0( 1 2.86 34 97.14I 55.00 < 60.00 0 .00 34 97.14
60.00 ( 65.00 0 .00 34 97.14
65.00 ( 70.00 1 2.86 35 100.00STOTAL 35 100.00

====~CLASS LIMITS==-= FREQUENCY .................. ......
.00 < 5.00 3 =============

5.00 ( 10.00 0
10.00 e 15.00 3 == =
15.00 ( 20.00 6 =
20.00 < 25.00 4 ========--------

30.00 ( 35.00 2 I=====
35.00 ( 40.00 4 = ==
40.00 < 45.00 3 ======
45.00 50.00 450.0 (D 55. 00 1 j====

55.00 ( 60.00 0 I
60.00 ( 65.00 0 1I 65.00 ( 70.00 1 I====

I
I
I



I.'
FREQUENCY DISTRIBUTIONS - --

HEADER DATA FOR: A:DR6132 LABEL: pap
UMBER OF CASES: 59 NUMBER OF VARIABLES: I

I VARIABLE: 1. drgl32

a

i .... CUMULATIVE...
*====CLASS LIMITS==-- FREQUENCY PERCENT FREQUENCY PERCENT

.00 ( 10.00 27 45.76 27 45.76I 10.00 ( 20.00 5 8.47 32 54.24
20.00 ( 30.00 5 8.47 37 62.71
30.00 ( 40.00 5 8.47 42 71.19I 40.00 ( 50.00 7 11.86 49 83.05
50.00 ( 60.00 4 6.78 53 89.83
60.00 ( 70.00 2 3.39 55 93.22
70.00 ( 80.00 0 .00 55 93.22I 80.00 < 90.00 1 1.69 56 94.92
90.00 < 100.00 0 .00 56 94.92

100.00 ( 110.00 0 .00 56 94.92
110.00 ( 120.00 0 .00 56 94.92
120.00 < 130.00 0 .00 56 94,92
130.00 140.00 1 1.69 57 96.61
140. < 150.00 0 .00 57 96.61
150.00 160.00 2 3.39 59 100.00

TOTAL 59 100.00

I -=CLASS LIMITS== FREQUENCY ........... .......

00 ( 10.00 27 = == -

10.%0 ( 20.00 5 l===
20.00 ( 30.00 5 1-====
30,00 < 40.00 5 1=====
40.00 ( 50.00 7 1=====
50.00 ( 60.00 4 I=-
60.00 ( 70.00 2 I=
70.00 < 80.00 0 1

I 80.00 < 90.00 1
90.00 ( 100.00 0

100.00 ( 110.00 0 1
110.00 ( 120.00 0 1120.00 130.00 0 1
130.00 140.00 1 1=

140.00 ( 150.00 0 1
150.00 160.00 2 ==

I
I



FREQUENCY DISTRIBUTIONS --------------------

HEADER DATA FORs A:DRG138 LABEL: papI UMBER OF CASESt 19 NUMBER OF VARIABLES: I

VARIABLE: 1. drgI38

a

U .... CUMULATIVE...
--- -CLASS LIMITS==== FREQUENCY PERCENT FREQUENCY PERCENT

.00 5.00 0 .00 0 .00I 5.00 ( 10.00 3 15.79 3 15.79
S10.00 < 15.00 1 5.26 4 21.05
15.00 < 20.00 0 .00 4 21.05
20.00 ( 25.00 1 5.26 5 26.32
25.00 ( 30.00 2 10.53 7 36.84
30.00 < 35.00 1 5.26 8 42.11
35.00 ( 40.00 4 21.05 12 63.16U 40.00 < 45.00 3 15.79 15 78.95
45.00 ( 50.00 1 5.26 16 84.21
50.00 < 55.00 2 10.53 18 94.74S 55.00 ( 60.00 0 .00 18 94.74
60.00 ( 65.00 1 5.26 19 100.00

TOTAL 19 100.00

-====CLASS LIMITS=�== FREQUENCY .........................
.00 < 5.00 01

5.00 < 10.00 3 =======-=-=-I 10.00 ( 15.00 1 j===
15.00 ( 20.00 0 1
20.00 < 25.00 1 =======
25.00 ( 30. 00 2 =
30.00 < 35.00 1
,35.0040 40.0041
40.00 < 45.00 3 ==
45.00 < 50.00 1 j==w===

50.00 ( 55.00 2 =
55.00 ( 60.00 0 1I 60.00 ( 65.00 1 =-====

II



I '

I ------------------- FREQUENCY DISTRIBUTIONS--------------------

HEADER DATA FOR: A:DRG140 LABEL: pap' UMBER OF CASES: 23 NUMBER OF VARIABLES: I

VARIABLE: 1. drg140 -
a

I .... CUMULATIVE...
s====CLASS LIMITS==== FREQUENCY PERCENT FREQUENCY PERCENT

.00< 5.00 0 .00 0 .00E 5.00 ( 10.00 0 .00 0 .00
10.00 < 15.00 3 13.04 3 13.04
15.00 ( 20.00 2 8.70 5 21.74
20.00 < 25.00 1 4.35 6 26.09I 25.00 ( 30.00 5 21.74 11 47.83
30.00 < 35.00 9 39.13 20 86.96
35.00 < 40.00 2 8.70 22 95.65I 40.00 < 45.00 0 .00 22 95.65
45.00 < 50.00 0 .00 22 95.65
50.02 < 55.00 1 4.35 23 100.00

TOTAL 23 100.00

=====CLASS LIMITS==== FREQUENCY ........... ................
00 5.00 0 1

5.00 10.00 0 1
10.00 ( 15.00 3 =-===-==-

I 15.00 20.00 2 j======
20.00 ( 25.00 1 I===
2 5.0. < 30.00 5
30.00 < 35.00 9 =
35.00 < 40.00 2 =====-
40.00 < 45.00 0 1
45.00 < 50.00 0 I
50.00 < 55.00 1

I
U
U
I

I:



------------------- FREQUENCY DISTRIBUTIONS---------------------

HEADER DATA FR: AsDRG143 LABEL: papI UMBER OF CASES: 26 NUMBER OF VARIABLES: I

VARIABLE: 1. drgl43

a

.... CUMULATIVE...
-==-=CLASS LIMITS===� FREQUENCY PERCENT FREQUENCY PERCENT

.00 ( 5.00 1 3.85 1 3.85
5.00 ( 10.00 2 7.69 3 11.54

10.00 ( 15.00 3 11.54 6 23.08
15.00 ( 20.00 1 3.85 7 26.92
20.00 ( 25.00 2 7.69 9 34.62
25.00 ( 30.00 5 19.23 14 53.85
30.00 ( 35.00 4 15.38 18 69.23
35.00 ( 40.00 5 19.23 23 88.46
40.00 < 45.00 2 7.69 25 96.15
45.00 ( 50.00 0 .00 25 96.15
50.0, S OS.00 0 .00 25 96o15

i 55.00 ( 60.00 0 .00 25 96.15
60.00 ( 65.00 1 3.85 26 100.00

TOTAL 26 100.00

k====CLASS LIMITS==== FREQUENCY......................
.00 < 5.00 1 =====3 5.00 ( 10.00 2

10.00 ( 15.00 3
15.00 < 20.00 1 -=====
20.00 25.00 2 ====------I 25.00< 30.00 5 1====----------=-----------=-
30.00 < 35.00 4- - -=== ----

35.00 < 40.00 5 ==== - -- --
40.00 ( 45.00 2
45.00 ( 50.00 0 IU 50.00 < 55.00 0 1
55.00 ( 60.00 0 1
60.00 ( 65.00 1 ==



-- rREQUENCY DISTRIBUTIONS--------------------

HEADER DATA FOR: A:DRS278 LABEL: pap
UMBER OF CASES: 21 NUMBER OF VARIABLES: I

I VARIABLE: 1. drg278

a

3 .... CUMULATIVE...
... -CLASS LIMITS=- FREQUENCY PERCENT FREQUENCY PERCENT

.00 ( 5.00 1 4.76 1 4.76U 5.00 ( 10.00 7 33.33 a 36.10
10.00 ( 15.00 4 19.05 12 57.14
15.00 < 20.00 3 14.29 15 71.43

I 20.00 ( 25.00 4 19.05 19 90.48
25.00 ( 30.00 1 4.76 20 95.24
30.00 < 35.00 1 4.76 21 100.00

TWTAL 21 100.00I
===- =CLASS LIMITS-=== FREQUENCY .............................

.00 < 5.0 e1 j====
5.00 < 10.00 7 ===----= --------

10.00 ( 15.00 4 ===--
15.00 ( 20.00 3 ======-
20.00 ( 25.00 4 =
205.0e0 < 30.00
30.00 < 35 03

I

I
U
U
I
I
!,



I- FREQUENCY DISTRIBUTIONS -

lEADER DATA FOR: AiDRG294 LABEL: pap
UMBER OF CASES: 34 PUMBER OF VARIABLES: I

E VARIABLE: 1. drg294

a

.... CUMULATIVE...
--==CLASS LIMITS-- FREQUENCY PERCENT FREQUENCY PERCENT

.00 ( 5.00 1 2.94 1 2.94
5.200 ( 10.00 1 2.94 5.88

10.00 ( 15.00 9 26.47 11 32. 35

15.00 ( 20.0 e8 23.53 19 55.88
20.0 ( 25.00 f3 23.53 27 79.41
25.00 30.00 7 20.59 34 100.00

TOTAL 34 100.00

- -CLASS LIMITS=� FREQUENCY ..................................
.00 ( 5.00 1 i= =

5.00 10.00 1 I===
10.00 15.00 9 I .
15.00 ( 20.•

e2. 00 25.00 8 a==========-=-=-
25.00 ( 30.00 7 I = === =

Ui



I------FREQUENCY DISTRIBUTIONS

ED-E-RDAT-AFOR. A:DR6295 LABEL. papIUMjER OF CASES: 21 NUMBER OF VARIABLES: I

VARIABLEs 1. drg295

Iaa
L:. ... CUMULATIVE...*URCLASS LIMITS==== FREQUENCY PERCENT FREQUENCY PERCENT
.00 < 5.00 0 .00 0 .00I 5.00 ( 10.00 0 .00 0 .00

10.00 < 15.00 4 19.05 4 19.05
15.00 < 20.00 0 .00 4 19.05
20.00 ( 25.00 3 14.29 7 33.33I 25.00 < 30.00 1 4.76 8 38.10
30.00 < 35.00 3 14.29 11 52.38
35.00 ( 40.00 5 23.81 16 76.19
40.00 < 45.00 0 .00 16 76.19
45.00 < 50.00 1 4.76 17 80.95
50.00 < 55.00 2 9.52 19 90.48I 55.00 < 60.00 0 .00 19 90.48
60.00 ( 65.00 0 .00 19 90.48
65.00 ( 70.00 1 4.76 20 95.24
70.00 < 75.00 1 4.76 21 100.00

TOTAL 21 100.00

===CLASS LIMITS==== FREQUENCY ..... ......................5.00 < 5.00 •1

5.0Or 10.00 0 1
10.00 ( 15.00 4 ==== ========= ==
15.00 ( 20.00 1
20.00 < 25.00 3 =
25.00 ( 30.00 1 ==
30.00 ( 35.00 3 = .
35.00 ( 40.00 5 = =
40.00 ( 45.00 •i 45.00 ( 50.00 1 I====
50.00 ( 55.00 2 ==== =
55.00 ( 60.00 0 1
60.00 ( 65.00 0 13 65.00 ( 70.00 1 I==-=
70.00 ( 75.00 1 =====

U
'3
U

'U



Is.' --- ---- FREQUENCY DISTRIBUTIONS----------------------

IE-A-DE-RDA-TA --FO-R: -A:VDRG35O0 LABEL: pap

NUMBER OF CASES: 13 NUMBER OF VARIABLES: 1

VARIABLEi 1. drg3DO

a ~... . CUMULATIVE...
*m=--CLASS LIMITS ---= FREQUENCY PERCENT FREQUENCY PERCENT

.00< 5.00 0 .00 0 .00I 5.00 ( 10.00 3 23.08 3 23.08
10.00 1 5.00 7 153. 85 10 76.92
15. 00 ( &?i. 00 0 .0 10 t 76.92
20.00 E 5.00 0 .00 10 76.92I 25.00 ( 30.00 a 15.38 12 92.31
30.0 ee 35.00 1 7.69 13 100.00

T!CTAL 13 100.00

--=~CLASS LIMITS==== FREQUENCY...............'.00< 5.00 0 1
5.00 ( 10.00 3 ======
10.00 ( 153.00 7 1---
15.00 ( 20.00 0 1I 20.00 ( 25.00 0 1
25.00 ( 30.00

30.00 ( 35.001 ==



FREQUENCY DISTRIBUTIONS--------------------

EADER DATA FOR. AsDRG391 LABEL: pap,IMBER OF CASES: 244 NUMBER OF VARIABLES: 1

VARIABLE: 1. drg391

I .... CUMULATIVE...
==m=CLASS LIMITS==-= FREQUENCY PERCENT FREQUENCY PERCENT

.00 ( 5.00 0 l00 0 .00
5.00 ( 10.00 117 47.95 117 47.95

10.00 ( 15.00 52 21.31 169 69.26
15.00 ( 20.00 9 3.69 178 72.95
20.00 < 25.00 8 3.28 186 76.23
25.00 ( 30.00 26 10.66 212 86.89
30.00 ( 35.00 30 12.30 242 99.18
35.00 40.00 2 .82 244 100.00

= TOTAL 244 100.00

----- CLASS LIMITS=�= FREQUENCY ...U .00 ( 5.00 0 1
5.0e, ( 10.00 117 I =

10.00 ( 15.00 52 I--------
(15.00 20.00 9 1==

20.00 ( 25.00 8 I-
£5.00 ( 30.00 26 ======I 30.00 ( 35.00 30 =======
35.00 -40.00 2

3
I
U

IE
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"" ~~APPENDIX F e

,Jm DESCRIPTIVE STATISTICS OF PATIENT ACUITY POINTS PER DRG
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VARIABLE NAME: dr-17 N = 59

ARITHMETIC MEAN = 9.3559322033903

SAMPLE STD. DEV. = 7.5218365142469
SAMPLE VARIANCE = 56.578024547057

COEFFICIENT OF VARIATION = 80.396441003722%

POPULATION STD. DEV. = 7.4578197201638
POPULATION VAR:ANCE = 55.619074978463

COEFFICIENT OF VARIATION = 79.712203530732%

ITANDARD ERROR OF THE MEAN = .979%597043656

MINIMUM = 4
MAXIMUM = 32

SUM.= 552. 0000000003
SUM OF SQUARES = 8446.000000001

DEVIATION SS = 3281.52542372937

IST MOMENT = 0
2ND MOMENT = 55.619074978463
3RD MOMENT = 669.97182769396
MOMENT COEFFICIENT OF SKEWNESS = 1.6151796891223
4TH MOMENT = 13495.593990308
MOMENT COEFFICIENT OF KURTOSIS = 4.3625908168318

IORMAL DISTRIBUTION GOODNESS OF FIT TEST:

IE HYPOTHESIS THAT THE POPULATION IS NORMAL OF MEAN 9.3559322033903 AND
D. DEV. 7.5218365142469 CAN BE REJECTED AT THE 95% CONFIDENCE LEVEL

CHI SDUARE = 66.695, D.F. - 5, P =-4.486E-07

U



3 VARIABLE NAME: drg88 N - 38

ARITHMETIC MEAN = 23.63157894737

SAMPLE STD. DEV. = 23.222101602676
SAMPLE VARIANCE = 539.266002845

COEFFICIENT OF VARIATION = 98.267245089268%

POPULATION STD. DEV. = 22.914510517221
POPULATION VARIANCE = 525.07479224382

I COEFFICIENT OF VARIATION = 96.965634705383%

BTANDARD ERROR OF THE MEAN = 3.767122323629

MINIMUM = 4
MAXIMUM = 101

SUM = 898.00000000006
SUM OF SQUARES = 41174.000000005

DEVIATION SS = 19952.842105265

I IST MOMENT = 0
"2ND MOMENT = 5-5.07479224382I -RD MOMENT = 26017.34319871
MOMENT COEFFICIENT OF SKEWNESS = 2.1623758979348
4TH MOMENT = 1976588.9167362
rOYENT COEFFICIENT OF KURTOSIS = 7.1692548271908

NORMAL DISTRIBUTION GOODNESS OF FIT TEST:

-E HYPOTHESIS THAT THE POPULATION IS NORMAL OF MEAN 23.63157894737 AND
•TD. DEV. 23.222101602676 CAN BE REJECTED AT THE 95% CONFIDENCE LEVEL

I CHI SQUARE = 39.895, D.F. = 5, P =-2.918E-07

I

I

U
U
I



VARIABLE NAME: drg89 N r 25

ARITHMETIC MEAN = 59.84

SAMPLE STDo DEV. = 64.682352049587
SAMPLE VARIANCE - 4183.8066666667

COEFFICIENT OF VARIATION - 10 8. 09216585827%

POPULATION STD. DEVY = 63.375503153821
POPULATION VARIANCE = 4016.4544

COEFFICIENT OF VARIATION = 105.90826061802%

ISTANDARD ERROR OF THE MEAN - 12.936470409917

MINIMUM = 10
MAXIMUM = 187

SUM = 1496
SUM OF SOUARES = 189932

DEVIATION SS = 100411.36

1ST MOMENT = 0
2ND MOMENT = 4016.4544
%RD MOMENT = 276075.662208
MOMENT COEFFICIENT OF SKEWNESS = 1.0845856688065
4TH MOMENT = 38325909.255762
MOMENT COEFFICIENT OF KURTOSIS = 2.3757830835994

IORMAL DISTRIBUTION GOODNESS OF FIT TEST:

tHE HYPOTHESIS THAT THE POPULATION IS NORMAL OF MEAN 59.84 AND

TD. DEV. 64.682352049587 CAN BE REJECTED AT THE 95% CONFIDENCE LEVEL

CHI SQ'UARE = 46. 360, D.F. = 5, P =-4. 410E-07

U1



VARIABLE NAME: drgl2l N = 44

ARITHMETIC MEAN = 47.681818181822

SAMPLE STD. DEV. = 33.475275657391
USAMPLE VARIANCE - 1120.5940803383
5)EFFICIENT OF VARIATION = 70.205535220452%

POPULATION STD. DEV; = 33.092688513596

POPULATION VARIANCE = 1095.1260330579
EFFICIENT OF VARIATION = 69.403159895048%

JDARD ERROR OF THE MEAN = 5.0465876867856

MINIMUM = 6
MAXIMUM = 125

SUM = 2098.0000000002
SUM OF SQUARES = 148222.00000002

DEVIATION SS = 48185.545454547

IST MOMENT = 0
ND MOMENT = 1095.1260330579
RD MOMENT = 22579.60706232

MOMENT COEFFICIENT OF SKEWNESS = .62304616243285S TH MOMENT = 2576017.1321015
OMENT COEFFICIENT OF KURTOSIS = 2.1479320632231

tAL DISTRIBUTION GOODNESS OF FIT TEST:

E HYPOTHESIS THAT THE POPULATION IS NORMAL OF MEAN 47.681818181822 ANDI DEV. 33.475275657391 CAN BE REJECTED AT THE 95% CONFIDENCE LEVEL

CHI SQUARE = r'4.7 7, D.F. = 5, P = 1.568E-04

U
I



1. '
VARIABLE NAME: drgl22 N - 58

ARITHMETIC MEAN = 37.55172413793

SAMPLE STD. DEV. = 25.408364704861
SAMPLE VARIANCE = 645.58499697521

COEFFICIENT OF VARIATION = 67.662311886225%

POPULATION STD. DEV6 = 25.188374722584
POPULATION VARIANCE = 634.45422116529

COEFFICIENT OF VARIATION = 67.076479977498%

P TANDARD ERROR OF THE MEAN = 3.3362817341942

MINIMUM = 63MAXIMUM = 103

SUM = 2177.9999999999
SUM OF SOUARES-= 118585.1999939993 DEVIATION SS = 36798.3448"c7587

IST MOMENT = 0I END MOMENT = 634.45422116529
3RD MOMENT - 10615.183689372
MOMErNT COEFFICIENT OF SKEWNESS = .66424313859604
4TH t'OMENT = 1010365.4951993
MOMENT COEFFICIENT OF KURTOSIS = 2.510024288061

IORMAL DISTRIBUTION GOODNESS OF FIT TEST:

=HE HYPOTHESIS THAT THE POPULATION IS NORMAL OF MEAN 37.55172413793 AND
D. DEV. 25.4083614704861 CAN BE REJECTED AT THE 95% CONFIDENCE LEVEL

CHI SDUARE 15.931, D.F. = 5, P = 7.043E-03

I_
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VARIABLE NAME: drg124 N = 63

ARITHMETIC MEAN - 20.190476190474

SAMPLE STD. DEV. = 16.148361689456
SAMPLE VARIANCE = 260.76958525347

COEFFICIENT OF VARIATION 79.980093E73253%

POPULATION STD. DEV. - 16.01968743414
POPULATION VARIANCE = 256.63038548754

COEFFICIENT OF VARIATION = 79.342791537023%

ANDARD ERROR OF THE MEAN = 2.0345023386392

MINIMUM = 4
M AXIMUM = 71

SUM = 1271.9999999999I" SUM OF SDUARES = 41849.999999997
DEVIATION SS = 16167.714a85715

IST MOMENT = e
2ND MOMENT = 256.63038548754
3RD MOMENT = 5279.4423928334
MONENT COEFFICIENT OF SKEWNESS = 1.2841801154862
4TH MOMENT = 274907.51079036
MOM'ENT COEFFICIENT OF KURTOSIS = 4.1741730790655!

NIORMAL DISTRIBUTION GOODNESS OF FIT TEST:

r HYPOTHESIS THAT THE POPULATION IS NORMAL OF MEAN 20.190476190474 AND
31. DEV. 16.148361689456 CAN BE REJECTED AT THE 95% CONFIDENCE LEVEL

IHI SOUARE = 44.302, D.F. = 5, P =-4.285E-07

1
!
!
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VARIABLE NAME: drgl25 N - 35

ARITHMETIC MEAN = 28.485714285714

SAMPLE STD. DEV. - 15.347679319826
SAMPLE VARIANCE - 235.5512605042

COEFFICIENT OF VARIATION - 53.878513158868%

POPULATION STD. DEV. = 15.126837887999I POPULATION VARIANCE = 228.82122448979
COEFFICIENT OF VARIATION = 53.103242335002%

ANDARD ERROR OF THE MEAN = 2.594231295472

SMINIMUM - 4
MAXIMUM - 67

I SUM = 996.99999999999
SUM OF SQUARES = 36409

DEVIATION SS = 8008.7428571428

1ST MOMENT 0
2ND MOMENT = 228.82122448979
3RD MOMENT = 1243.0601982506

SMOMENT COEFFICIENT OF SKEWNESS - .35912670672959
4TH MOMENT - 133646.81432203
MOMENT COEFFICIENT OF KURTOSIS = 2.5525014679137

iRMAL DISTRIBUTION GOODNESS OF FIT TEST:

HE HYPOTHESIS THAT THE POPULATION IS NORMAL OF MEAN 28.485714285714 AND
VD0. DEV. 15.347679319826 CANNOT BE REJECTED AT THE 95% CONFIDENCE LEVEL

CHI SPUARE - 5.457, D.F. - 5, P - .3627

I
£
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I.''
VARIABLE NAME: drg132 N - 59

ARITHMETIC MEAN - 28.406779661018

SAMPLE STD. DEV. - 34.274308586838
SAMPLE VARIANCE = 1174.7282291058

COEFFICIENT OF VARIATION = 120.655382e5676%

POPULATION STD. DEV. - 33.982607038819
POPULATION VARIANCE - 1154.8175811548

COEFFICIENT OF VARIATION = 119.62850926553%

TANDARD ERROR OF THE MEAN - 4.4621349095411

MINIMUM = 6
MAXIMUM - 159

SUM - 1676.0000000001
SUM OF SQUARES a 115744.00000001

DEVIATION SS.- 68134.e37281136

I1ST MOMENT = 0
2ND MOMENT = 1154.8175811548
3RD MOMENT - 91440.562082772
MOMENT COEFFICIENT OF SKEWNESS = 2.330069131548
4TH MOMENT = 11529048.60198
MOMENT COEFFICIENT OF KURTOSIS = 8.6450338065371

L RMAL DISTRIBUTION GOODNESS OF FIT TEST:

U•E HYPOTHESIS THAT THE POPULATION IS NORMAL OF MEAN 28.406779661018 AND
D. DEV. 34.274308586838 CAN BE REJECTED AT THE 95% CONFIDENCE LEVEL

I CHI SQUARE = 100.593, D.F. = 5, P =-4.486E-07

i =
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VARIABLE NAME: drg138 N = I1

1 ARITHMETIC MEAN = 33.473684210526

SAMPLE STD. DEV. = 16.774214408009
SAMPLE VARIANCE = 281.37426900586

* COEFFICIENT OF VARIATION = 50.11164681638%

POPULATION STD. DEV, - 16.326821397716
POPULATION VARIANCE = 266.565096952962

COEFFICIENT OF VARIATION = 48.775095370536%

TANDARD ERROR OF THE MEAN = 3.8482687085155

MINIMUM= 6
MAXIMUM = 64

SUM = 635.99999999999
SUM OF SQUARES = 26353.999999999

DEVIATION.SS - 5064.7368421054

I2, lyaMENT 0
2ND MOr 2-NT 2E6.56509695292
,:D MOMENT = -1307.1724741216
IJMMENT COEFFICIEN] OF SKEWNESS = -. 3003502295921

I 4TH MO=ENT 1 A911.9L ,36473
r'DENT COEFFICIENT OF KURTOSIS = 2.2786228128728

I Dr_ DISTRIBUTION GOODNESS OF FIT TEST:

HE rYPO-IHESIS THAT IHE POPULATION IS NORMAL OF MEAN 33.473684210526 AND
TD. DEV. 16.774214408009 CANNOT BE REJECTED AT Tkc 95% CONFIDENCE LEVEL

['h7 •(:' E 7.5,6, r).F. = 5, PI
r
I
!

I
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VARIABLE NAME: drg140 N = E3

ARITHMETIC MEAN = 28.217391304348

SAMPLE STD. DEV. = 8.974491739162
SAMPLE VARIANCE -80.541501976286

COEFFICIENT OF VARIATION = 31.804824345258%

POPULATION STD. DEV. = 8.77722F0733409
POPULATION VARIANCE = 77.0Q39697542535

COEFFICIENT OF VARIATION = 31.105731846971%

TANDARD ERROR OP THE MEAN = 1.8713108864514

MINIMUM = 11
MAXIMUM = 52

SUM = 649
SUM OF SQUARES = 20085

DEVIATION SS = 1771.9130434786

IST MOMENT =0
END MOMENT = 77.039F97542535
3RD MOMENT 49.35514C-95514
MOMENT COEcFICIENT OF SKEWNESS = 7.29895259.6948E-0Q2I TH MOMENT = .E3534793i
MOMENT COEFFICIENT OF KURTOSIS =3.661464412'7023

U JMAL D:STRIFJTLC GOODNESS OF FiT TEST:

i.;, A, 7r;E PO 2 .,;O,• Eý OP O FEA . AND

D. DEV. 6.974491739162 CAN BE REJECTED AT THE "j5% CCONFIDENCE LEVEL

CHI SU'LjqFRE 1 E2. Ia, D.F. = 5, P = 0330

Im
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VARIABLE NAME. drg143 N 26

I ARITHMETIC MEAN = 26.884615384616

SAMPLE STD. DEV. = 3. 68598384648:,
SAMPLE VARIANCE = 187. 3Q615384616

COEFFICIENT OF VARIATION = 50. 96e776E8363%

I POPULATION STD. DEV. = 13. 420.21127679
POPJLATION VARIANCE = 180. 1•e07J00593

COEFFICIENT OF VARIATION = 49.9!7P1e225987%

TANDARD ERROR OF THE MEAN = 2. 64.4-225753.7

I M•N•'.N;MLJihM = 4

MAXIMUKM 64

SUlJ= 699.0.C _ OCOL2
SUh' OF SGUARES = 23475. 00 ,e001

IST MOMENT = 0
2ND MOryNT = 18I. 7'71 e0593
-AD R l. Cl NT E6&9. 697i 4£,'.7 .U NoFNT COEFFICIENT OF SKEW , ESS =- .2S534&976 -'28 79 9

47H MOV;ENT = :a442.6E6E25315
Ir,3f..iENT COEFFICIENT OF K.RTOS:S = 7.4665199750161

U F'.3,•• D 5 %.;rL'- P", E.C-.DN.\:2 C7- ,.,.F:

HE HYPOTHESIS Tfr.T THE PDpLjTIO7 EP SR OF MEAN 26.88461538-,616 ANDR D. DEV. 13.,C 4 E. _F LT EC REJECTED AT THE 35% CONFIDENCE LEVEL

- S
!~' -

!
I
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VARIABLE NAME: drU278 N = 21

5 ARITHMETIC MEAN - 14.380952380953

SAMPLE STD. DEV. = 7.6123333510574ISAMPLE VARIANCE = 57.947619e4762

FFICIENT OF VARIATION = 52.933443831854%

_ POPULATION STD. DEV. - 7.4288766726054

- POPULATION VARIANCE - 55.188208616781

FFICIENT OF VARIATION - 51.657751696923%

rA 1 ARD ERROR OF THE MEAN = 1.6611473236408

MINIMUM = 4
MAXIMUM = 31

SUM - 302.00000000001

SUM OF SQUARES.- 5502.0000000003
I DEVIATION SS = 1158.9523809524

1ST MOMENT = 0
0 MOMENT = 55.188208616781

URD MOMENT = 233.5391426411

MOMENT COEFFICIENT OF S'EWNESS = .5C9626566602
7 7

I H MOMENT - 6861.10234933

MENT COEFFICIENT OF KURTOSIS - 2.2526893367365

O0JAL DISTRIBUTION GOODNESS OF FIT TEST:

HE HYPDTHESIS THAT THE POPULATION IS NORMAL OF MEAN 14.38095238095
3 AND

TI DEV. 7.6123333510574 CANNOT BE REJECTED AT THE 95% CONFIDENCE LEVEL

CHI SOUAIE - 9. 857, D.F. = 5. P = .0794

I
I
I
!
I
I
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I. *
VARIABLE NAME: drg294 N - 34

ARITHMETIC MEAN = 18.382352941177

SAMPLE STD. DEV. = 6.1841180056678
SAMPLE VARIANCE = 38.243315508024

COEFFICIENT OF VARIATION - 33.641601950832%

POPULATION STD. DEV. - 6.0924963775721
POPULATION VARIANCE - 37.118512110729

COEFFICIENT OF VARIATION - 33.143180293991%

TANDARD ERROR OF THE MEAN = 1.0605674883263

U MINIMUM = 4
MAXIMUM = 29

I SUM - 625.000000000k2
SUM OF SQUARES - 12751.000000001u DEVIATION SS - 1262.0294117648

IST M~OMENT=
2ND MOMENT = 37.118512110729
3RD MOMENT - -53.897720333832
MOMENT COEFFICIENT OF SKEWNESS - -. 23833320744034
4TH MOMENT = 3300.9985220785
MOMENT COEFFICIENT OF KURTOSIS = 2.3958753060582

( RMAL DISTRIBUTION GOODNESS OF FIT TEST:

E 'HYPOTHESIS THAT THE POPULATION IS NORMAL OF MEAN 18.382352941177 AND
TD. DEV. 6. 18411800566"78 CAN BE REJECTED AT THE 95% CONFIDENCE LEVEL

CHI SOUARE 12.118, D.F. - 5, P = .0l32

I
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I *
5VARIABLE NAME: drq294 N - 34

ARITHMETIC MEAN - 18.386352941177

SAMPLE STD. DEV. - 6.1841180056678
SAMPLE VARIANCE = 38.2433155e8024

SCOEFFICIENT OF VARIATION - 33.641601950832%

POPULATION STD. DEV. = 6.0924963775721I POPULATION VARIANCE - 37.118512110729
COEFFICIENT OF VARIATION - 33.143160293991%

TANDARD ERROR OF THE MEAN - 1.0605674883263

MINIMUM - 4
MAXIMUM = 29

I SUM = 625.00000000002
SUM OF SQUARES = 12751.000000001

* DEVIATION SS - 1262.029411764B

I1ST MOMENT =0

2ND MOMENT 37.118512110729
3RD MOMENT = -53.897720333832
MOMENT COEFFICIENT OF SKEWNESS - -. 23833320744034
4TH MOMENT = 3'00.9985220785
MOMENT COEFFICIENT OF KURTOSIS - 2.3958753060582

RMAL DISTRIBUTION GOODNESS OF FIT TEST:

E HYPOTHESIS THAT THE POPULATION IS NORMAL OF MEAN 18.382352941177 AND
LTD. DEV. 6.1841180056678 CAN BE REJECTED AT THE 95% CONFIDENCE LEVEL

CHI SQUARE - 12.118, D.F. - 5, P = .0332

I
I
I
I
I
I
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1. *
IVARIABLE NAME: drg295 N - 21

ARITHMETIC MEAN = 34.095238095238

SAMPLE STD. DEV. = 16.732915950022
SAMPLE VARIANCE - E79.99047619048

COEFFICIENT OF VARIATION - 49.07698S121573%

POPULATION STD. DEV. = 16.329653896268
I POPULATION VARIANCE = 266.G5759637188

COEFFICIENT OF VARIATION = 47.894236287937%

TANDARD ERROR OF THE MEAN = 3.6514E16161099

MINIMUM 10
MAXIMUM = 74

I SUM = 716
SUM OF SQUARES = 30023DEVIATION SS 5599.8095236095

1ST MOMENT 0I ND MOMENT = 266.657'9637188

3RD MOMENT = 2994.192203866
MOMENT COEFFICIENT OF SKEWNESS = .68762037218224
4TH MOMENT = 217690.93852879
MOMENT COEFFICIENT OF KURTOSIS = 3.0614870839467

3RMAL DISTRIBUTION GOODNESS OF FIT TEST:

THE HYPOTHESIS THAT THE POPULATION IS NORMAL OF MEAN 34.095236095238 AND
D. DEV. 16.732915950022 CANNOT BE REJECTED AT THE 95% CONFIDENCE LEVEL

CHI SQUARE = 6.048, D.F. = 5, P - .3016

|
I
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SVARIABLE NAME. drU390 N - 13

3ARITHMETIC MEAN w 14.384615384615

SAMPLE STD. DEV. - 8.6365353927223
* SAMPLE VARIANCE w 74.58974358944

COEFFICIENT OF VARIATION = 60.040085617657%

POPULATION STD. DEV., - 8.2977148062535
POPULATILN VARIANCE = 68.852071005918

COEFFICIENT OF VARIATION = 57.684648385721%

TANDARD ERROR OF THE MEAN = 2.3953439385246

MINIMUM -8
MAXIMUM = 30

SUM = 187
SUM OF SOUARES-= 3584.9999999999

DEVIATION SS = 895.07692307693

IST MOMENT = 0I 2ND MOMENT = 68.852071005918
3RD MOMENT = 681.03686845698
MOMENT COEFFICIENT OF SKEWNESS - 1.192051755029

I 4TH MOMENT = 12111.194706069
MOMENT COEFFICIENT OF KURTOSIS = 2.5547768385382

I RMAL DISTRIBUTION GOODNESS E, FIT TESTs

THE HYPOTHESIS THAT THE POPULP.TION IS NORMAL OF MEAN 14.384615384615 ANDID. DEV'. 8.6365353927223 CAN BE REJECTED AT THE 95% CONFIDENCE LEVEL

CHI SQUARE = 1E0.846, D.F. = 5, P = 8.657E-04

I
I
I
I
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I
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V
VARIABLE NAME: drg391 N - 244

ARITHMETIC MEAN - 14.614754098361

SAMPLE STD. DEV. - 9.0298514735722
SAMPLE VARIANCE = 81.538217634774

COEFFICIENT OF VARIATION = 61.785859774301%

POPULATION STD. DEV. = 9.01132V6818138
POPULATION VARIANCE - 81.20404461168

COEFFICIENT OF VARIATION = 61.659119415662%

STANDARD ERROR OF THE MEAN = .5780770044668

MINIMUM = 6
MAXIMUM = 37

SUM = 3566.000000001
SUM OF SQUARES.= 7193Z.000000007

DEVIATION SS = 19813.78688525

1ST MOMENT = 0
2ND MOMENT = 81.20404461168
3RD MOMENT = 729.05529317398
MOMENT COEFFICIENT OF SKEWNESS = .996308821693
4TH MOMENT - 15407.809456437
MOMENT COEFFICIENT OF KURTOSIS - 2.3366064800888

k RMAL DISTRIBUTION GOODNESS OF FIT TEST:

E HYPOTHESIS THAT THE POPULATION IS NORMAL OF MEAN 14.614754098361 AND
STD. DEV. 9.0298514735722 CANNOT BE REJECTED AT THE 95% CONFIDENCE LEVEL

I CHI SOUARE - 346.885, D.F. = 50, P =1.0000

I
I
I

I
I

I
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